Sedentary behaviors, like watching TV, have been have been linked to an increased risk of all-cause and cardiovascular disease mortality independent of other risk factors such as smoking, high blood pressure, cholesterol, diet, and waist circumference [1] . While it is unknown how much actual sedentary time most Americans accrue throughout the day, it is known that sedentary behavior makes up most of our self-reported leisure time, with television watching alone accounting for 50% of our daily 5.3 hours of leisure time [2] . In my talk, I first address the question: Why are people of today more sedentary than those of previous generations? Next, I explore how being sedentary affects our health and how TV watching alone has been correlated with increased risk of disease and death. I then discuss the invention of the chair and when we started sitting as a species. I close the discussion with evidence showing that "movement breaks" can be an effective countermeasure to prolonged sitting and how technology is now being used help us to become more active rather than less.
Why are people of today more sedentary than those of previous generations?
In 1900 41 percent of the United States workforce was employed in agriculture. By 1930 that number had dropped to 21.5 percent, in 1945 it was 16 percent, in 1970 it was 4 percent, and today, it's less than 2 percent [3] . Farm jobs are notoriously physical and as greater and greater numbers of people left the farm and field to find work in urban settings, vigorous, active time was traded for sedentary work. Other types of labor intensive jobs, such as manufacturing, have seen declines as well and physically active jobs now make up less than 20% of occupations while sedentary work has increased 83% since 1950 [4] . The net effect of this shift in work-related physical activity is that both men and women, on average, expend 100 calories less per day than they would have 50 years ago [5] .
As the nature of work has changed, so too has the educational system. While schools once provided ample opportunities to develop young bodies as well as young minds, the emphasis is increasingly being placed on mental tasks. The increasing role of standardized testing has amplified this trend as educational budgets are now tied to specific measures of academic performance. Resources that were once allocated for school-day physical education are being cut, and in a recent survey of school administrators, 44% report significant reductions in time spent in physical education, art, music, and recess in order to focus on test subjects such as reading and mathematics [6] .
Technological advances have also played a role in reducing our physical activity, and it's not just through labor-saving effects in the workplace. Recreational leisure time for both kids and adults used to revolve around sports, games, dancing, playing music, and other physical activities but it is now being displaced by sedentary activities like watching TV, browsing websites on a computer or smart phone, or playing video games. In a 2003-2004 survey of 6,329 people across a representative sample of the U.S. population, it was found that participants spent an average of 7.7 hours a day engaged in sedentary behaviors [7] . This survey employed activity monitors instead of relying on self-reported assessments of specific sedentary activities and showed that previous attempts to quantify sedentary time likely underestimated real-world behavior.
What are the health effects of being sedentary?
The phrase "sitting is the new smoking" has recently emerged in the cultural lexicon as a way to describe the real health threat prolonged sitting presents. Even in people who regularly exercise, sedentary activities like watching TV contribute to the development of cardiovascular disease, blood sugar regulation disorders like type 2 diabetes, and even cancer risk [8] . In an Australian study, it was found that there was an 11%-18% increase in risk for all-cause and cardiovascular disease mortality with each additional hour of TV watched and relative to people who watched less than two hours of TV a day, people who watched more than four hours a day had a 46% increased risk of all-cause and an 80% increased risk of cardiovascular disease mortality [9] .
Prolonged sitting is also a known risk factor for the development of low back pain a condition which has a lifetime incidence rate of 50-90% [10] . Sitting contributes to the development of low back pain by increasing pressure in the intervertebral discs which separate the vertebrae of the lumbar spine, and when back pain becomes chronic, it can also lead to increased obesity and morbidity risk [11] .
When did we start sitting as a species?
Although squatting on the ground is common in great apes, monkeys, human hunter gatherers, and modern cultures like that of India and Japan, sitting in chairs predominates in many countries including the U.S. It's thought that the ancient Egyptians were the first society to manufacture and use stools and chairs (stools with backs), but these early chairs were reserved for use primarily by high status individuals. This practice, reserving seating for nobility, continued through the Greek and Roman times as well as the Middle Ages [12] [13] . 18th century chair makers, Thomas Chippendale and Michael Thonet, sometimes referred to as the "Henry Ford of chairs," ushered in the modern era of chair design and mass manufacture [14] . With mass production came reduced prices and for the first time in human history, just about anyone could afford a chair. Through the 19th century materials innovations, like the use of plastics, fueled an explosion in chair design innovation and consumers adopted chairs into nearly all aspects of their lives.
Combating sedentarism with movement and technology.
Due to the ever present threat of famine during much of our evolutionary history, it is thought that humans possess a number of "thrifty" genes which influence traits like the propensity to gain fat, the tendency to gorge oneself, and laziness (i.e. energy conservation) [15] . At the time these traits were selected for it was advantageous to be able to easily put on weight, and keep it on, despite fluctuating food availability. It is only now, in our modern environment of plentiful easily available food, that our genes have become maladaptive.
The human body is capable performing thousands of different movements in almost unlimited combinations, but for the average American, their movement "diet" is limited to a handful of repetitive, evolutionarily novel, and mostly sedentary patterns like watching TV, playing video games, or browsing the internet on a computer. In the words of biomechanist and author Katy Bowman, many of us are lacking "nutritious movement" in much of the same way that the Standard American Diet of fast food and processed treats is lacking in vitamins and minerals [16] .
Thanks to our thrifty genes, sedentary behaviors also carry the same built-in appeal as processed food and as labor-saving and entertainment technology has developed, we have had more and more opportunities to indulge our hunger for comfort and ease. Thankfully however, we are now seeing technological solutions to the sedentarism problem. Companies like Fitbit and Apple are building functional and stylish wearable activity trackers which can be set to provide movement reminders. On the software side, apps like Pokémon Go show that you can motivate kids to move if you apply the proper incentives.
It has been shown that even short bouts of physical activity, performed throughout the day, stimulate positive changes in cellular energy metabolism, growth, and development, and rather than making physical activity exclusive to the hour a day spent at the gym, we should be focusing on incorporating movement into all aspects of our life [17] . Concurrent with improvements in our exercise prescription, we should also attempt to trade sedentary activities like TV watching with active recreation like hiking, biking, swimming, playing games, playing music, and more.
In closing, our biology expects movement to be the rule and rest and relaxation to be the exception. Our modern world has allowed chronic sedentarism to take hold, and along with poor diets, stress, and other factors, we are seeing epidemic levels of cardiovascular disease, obesity, diabetes, and other diseases associated with the Western lifestyle pattern. However, movement provides an antidote to sedentarism and can reverse the metabolic and physiological changes brought about by spending too much time sitting still.
